THE DIASTATIC ACTIVITY OF THE BLOOD IN EXPERIMENTAL HYPERGLYCEMIA by Karsner, Howard T. et al.
THE  DIASTATIC  ACTIVITY  OF  THE  BLOOD  IN  EXPERI- 
MENTAL  HYPERGLYCEMIA. 
BY HOWARD T. KARSNER,  M.D.,  HERBERT L. KOECKERT,  M.D., 
SPENCER  A. WAHL, M.D. 
(From tke Department of Pathology of tke Sckool of Medicine, Western Reserve 
University, Cleveland.) 
(Received for publication, May 7, 1921.) 
I. 
INTRODUCTION. 
Since  the  demonstration  of  diastatic  activity of the blood and lymph by 
Magendie, Bial, grid  RShman,  the production of hyperglycemia and glycosuria 
by Claude Bernard, and the demonstration of the influence of the pancreas upon 
carbohydrate  metabolism by yon Meting and Minkowski, numerous investiga- 
tors  have conducted  further studies.  It has long been known that the injection 
of such substances as adrenalin, strychnine, morphine, and more recently, saliva, 
pitnitrin, and various other glandular extracts possessing amylolytic properties 
leads in some instances  to  the development of hyperglycemia and glycosuria. 
In spite of considerable conflict concerning the diastatic content of the blood in 
these conditions the mass of evidence so  far  accumulated  supports the belief 
that  little or no change is produced.  However, Watanabe found in rabbits that 
the intravenous injection of human saliva and the intraperitoneal administration 
of sodium bicarbonate (5 or 10 gin.)  each produced an increase, while the paren- 
teral administration of soluble starch and  the intravenous injection of sodium 
bicarbonate (5 or 10 gm.) each produced a slight increase in the diastatic activity 
of the blood. 
Further  observations have been made concerning  the  r61e of the  pancreas. 
Following ligation of the duct of Wirsung,  Schlesinger  reported an increase in 
the diastatic activity of the blood; Clerc and Loeper verified this result in rabbits; 
Gould and Carlson, working with dogs, ligated both pancreatic ducts and found 
a  marked increase in the diastatic power of the serum, which they assumed to 
be due to absorbed amylopsin; King observed an increased diastatic activity in 
the  serum  and  urine  upon  ligation  of  both  pancreatic  ducts.  Wohlgemuth, 
Noguchi, and King reported a  quantitative increase in the diastatic activity of 
the urine following ligation of both pancreatic ducts. 
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Bainbridge and Beddard, as well as Carlson and Luckhardt,  reported  that in 
cats the concentration  of blood diastase is not materially  changed by excision 
of the pancreas; Schlesinger states that pancreatectomy leads to complete disap- 
pearance of amylase from the blood.  Otten and  Galloway found that in dogs 
immediately  following  pancreatectomy  the  concentration  of  blood  diastase 
sinks rapidly,  then rises slightly, remaining at a constant  level for a  time but 
never retur.ning to the normal level again.  King reports a reduction in the amount 
of blood diastase in depancreatized dogs.  Mflne and Peters obtained a decided 
increase in the blood diastase after complete pancreatectomy. 
Recently,  the question of the diastatic  activity of the blood has been more 
accurately  studied  in human  diabetes.  Myers and KiUian (1917)reportedan 
increase in the diastatic  activity of the blood in cases of human diabetes.  Still 
more recently  (November,  1920), Lewis and Mason, employing essentially the 
same method as Myers and KiUian, found a distinct decrease in the blood diastase 
in human diabetes. 
IL 
Method. 
The  methods  for  the  determination  of  the  diastatic  activ- 
ity of the  blood have varied from time to time but all depend upon 
a  hydrolytic process.  Wohlgemuth  (1908)  based his  method  upon 
the  hydrolysis of starch  into  erythrodextrin  by amylase,  using  the 
simple iodine reaction.  Myers and  K_illian (1917)  devised a  method 
based upon  the  hydrolysis of starch  into  glucose, using  Myers and 
Bailey's  modification  of  the  Lewis-Benedict  method  for  the  blood 
sugar  determination. 
In  our  laboratory  the  method  used  was essentially  the  same  as 
that described by Myers and Killian with the exception of the substi- 
tution  of  Folin  and  Wu's  method  for  blood  sugar  determination. 
Our experiments  consisted  (1)  in observing the  effect upon blood 
diastase  in  rabbits  after  the  subcutaneous  injection  of  phlothizin, 
uranyl  nitrate,  morphine  sulfate,  and  adrenalin;  (2)  in  noting  the 
effect of  puncture  of  the  floor  of  the  fourth  ventricle;  and  (3)  in 
observing the effect upon the content of blood diastase in completely 
depancreatized  dogs.  The  controls  consisted  in  noting  (1)  the 
effect of diet;  (2)  the  effect produced by  repeated  bleeding  of  the 
animal  comparable  to  the  procedure  followed  in  the  experiment; 
(3)  the effect of asphyxia;  (4)  the effect of ether anesthesia;  and  (5) 
the effect of a surgical operation similar in extent to pancreateetomy. 1 
I All operations were performed under ether anesthesia. H.  T.  KARSNER,  H.  L.  KOECKERT,  AND  S.  A.  WAHL  351 
The rabbits were fed upon a  diet consisting of carrots,  oats, and 
water; the diet for the dogs was composed of a  balanced mixture of 
beef heart,  casein,  crackers,  salt,  lard,  and water.  The specimens 
of blood were taken from the ear veins of the rabbits and by cardiac 
puncture  from  the  dogs.  All  blood  diastase  determinations were 
started within 10 minutes after withdrawal of the blood.  Th.e.exami- 
nations in the case of the rabbits were made 2 hours following the 
injection and the puncture; and then at intervals of 24 hours  until 
the blood sugar had returned to normal or the animal died.  After 
pancreatectomy in  dogs  the  exam{nations were  made  immediately 
following the  operation in  two  cases; in all animals 2  hours later, 
and then at 12 hour intervals until the animal succumbed. 
All drugs were given subcutaneously in the following doses:  mor- 
phine sulfate, 2 cc. of a 4 per cent solution (80 mg.); adrenalin, chlo- 
ride,  2  cc.  of  1:1,000  solution; uranyl  nitrate,  3  rag.;  pMorhizin, 
0.25  gin.  The Eckhard operation wa  s performed in two of the suc- 
cessful  puncture  experiments.  The  pancreatectomies  consisted  in 
complete removal of the pancreas by usual operative technique under 
ether anesthesia without morphine. 
III. 
EXPERIMENTS. 
Three  rabbits  were  given phlorhizin subcutaneously in  doses  of 
0.25  gm.  dissolved in  warm  distilled water.  In  one  animal  with 
a normal diastatic activity ranging between 3 and 8 mg. per 100 cc. 
the  first  injection  of  pMorhizin  produced  no  change  in  diastatic 
activity, but a second injection 5 days later was followed in 24 hours 
by a figure for diastase of 20 mg.  At this time, however, that animal 
had been bled ten times in 28  days and the result was probably in 
part influenced by the repeated bleedings, and therefore can only be 
regarded as indicating a  tendency to  increase.  In another animal 
with normal figures of 2 to 5 rag. the first injection of phlorhizin was 
followed by a rise to 11 mg., again a tendency to increase, but a second 
injection in  the  same  animal showed no  change.  A  third  animal 
showed  no  change  follorcing two  separate  injections.  Table  I  is 
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TABLE  I 
Effect of the Subcutaneous  Injection of Phlorhizin. 
Weight 1.2 kilos. 
Rabbif 1. 
Hr.  Blood Dias-  Urine. 
Date.  blood  sugar  tase* 
was  per  per 
drawn,  i00 cc.  100 cc.  Albumin.  Sugar. 
1920  a.m.  rag.  rag. 
~112  3  Negative.  Negative.  July 22-Aug. 7..  t I39  8 
Aug. 12...  11.3¢ 
p.ff~. 
1.30  122  4 
"  13 .........  1.30  131  9 
"  14 .........  1.30  128  3 
"  20 ....  11.30 
#.m. 
1.30  137  20 
"  21 .........  1.30  128  9 
"  22 .........  1.30  137  14 
~.ffl. 
"  30 ........  11.30 
1.30  122  9 
"  31 .........  [  1.30  115  2 
Negative.  Negative. 
Positive.  " 
Positive.  Negative. 
Positive.  Positive. 
Remarks. 
Normal  amounts  witl 
minimal  and  ma~ma 
of  six  detcrmlnations 
Phlorhlzin,  0.25  gm 
subcutaneously. 
Phlorhizln,  0.25  gm 
subcutaneously. 
High diastase probabl.~ 
due to repeated bleed 
h~s. 
Phlor~,  0.25 gm 
subcutaneously. 
* Throughout the tables "diastase"  refers to the amount of sugar produced 
by the action of the blood upon soluble starch. 
Four rabbits  were given uranyl nitrate in  doses  of 0.003  gin.  of 
pure salt.  All four showed albuminuria and glycosuria, and all were 
fatally intoxicated  and  showed  acute  nephritis  at  autopsy.  None 
of  these  showed  hyperglycemia and  none  showed  any increase  in 
diastatic  activity  of  the  blood  even when moribund.  Table  II  is 
the protocol of one animal. 
Five  rabbits  were given  doses  of 0.080  gm.  of morphine sulfate 
subcutaneously.  Collectively  fourteen  injections of morphine were 
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glycosufia,  and  aU  showed  respiratory  disturbance.  A  definite 
increase in diastase occurred when  severe  hyperglycemia was pro- 
duced.  Table III is a protocol of one animal. 
Six  rabbits  were  given  adrenalin  (Parke,  Davis  and  Company) 
in doses of 2  cc.  of  1:1,000  solution from a  freshly opened bottle. 
Collectively eight injections were given.  All showed hyperglycemia 
TABLE  II. 
Effect of the Subcutaneous Injection of Uranyl Nitrate.  Rabbit 2. 
Weight 1.1 kilos. 
Date. 
Hr.  Blood  Dias- 
blood  sugar  tase 
was  per  per 
drawn.  I00 cc.  100 cc. 
1920  a.m.  rag.  rag. 
~110  4 
Aug. 25--Sept. 3.i  (192  10 
~ept. 17.  11.00 
"  18 ....... 
"  19. 
"  20 ....... 
"  21.. 
"  22.. 
"  23.. 
"  24.. 
"  25... 
"  26.. 
1~ .m. 
1.00  128  4 
1.00  125  4 
1.00  156  4 
1.00  172  6 
1.00  185  8 
1.00  140  7 
Urge. 
Albumin.  Sugar. 
Negative.  Negative. 
Negative.  Negative. 
Positive. 
"  D.3percent. 
"  Negative. 
Remarks. 
Normal  amounts  wit] 
maximal and minima 
of six determinations 
Uranyl  nitrate,  3  mg 
subcutaneously. 
Died.  Acute  tubular 
nephritis. 
and glycosuria.  In one animal with control figures ranging between 
4 and 6 rag. per 100 cc. the first injection of adrenalin was followed 
by a figure of 11 mg. for blood diastatic activity.  All others showed 
no increase.  Table IV is a  protocol of one animal. 
Puncture of  the  floor  of  the  fourth  ventricle  was  performed in 
three animals, one by the Claude Bernard method and two by the 
Eckhard  method.  All  showed  hyperglycemia,  two  showed  gly- 354  EXPEI~TM-ENTAL  HYPERGLYCEMIA 
cosuria,  and  none  showed  any definite  increase  in  diastatic  activity. 
Table  V  is  the  protocol  of  one  animal. 
Seven  rabbits  were  placed  on  diets  alternately  of  green  vege- 
tables  and  of  carrots,  oats,  and  water.  There  was  no  alteration 
TABLE  III. 
E~ect of the Subcutaneous Injection of Morphine Sulfate. 
Weight 1.6 kilos. 
Rabbit 3. 
Hr.  Blood  Dias- 
Date.  blood  sugar  tase 
was  per  per 
drawn.  100 cc.  100  cc. 
1920  a.m.  rag.  rag. 
/125  3 
July 20-Aug. 7.  ~180  13 
~ug. 11 .........  8.30 
10.30  320  16 
"  12 ........  10.30  135  12 
"  13 ......... i 10.30  125  9 
"  19.  .[  8.30 
10.30  419  35 
"  20.  ..  10.30  132  12 
"  21.  ..  10.30  139  6 
"  30 ......... ~  8.30 
10.30  402  41 
"  31..  10.30  114  10 
Sept.  1.  ..  10.30  138  9 
Urine. 
Albumin.  Sugar. 
Negative.  Negative. 
Negative.  Negative. 
Negative.  1.5percent. 
Negative.  1.8percent. 
Remarks. 
Normal  amounts  with 
maximal and minimal 
of six determinations, 
Morphine  sulfate,  2 cc, 
of 4 per cent solution 
(80  rag.)  subcutane- 
ously. 
Morphine  sulfate,  2 cc 
of 4 per cent solutior 
(80  rag.) subcutan6 
ously. 
Morphine  sulfate,  2 cc 
of 4 per cent solutior 
(80  rag.)  subcutane. 
ousiy. 
of blood sugar or of diastatic  activity of the blood.  Table  VI is the 
protocol of one  animal. 
Two rabbits were bled repeatedly.  The hemoglobin .was markedly 
reduced.  Unfortunately  the  cell  counts  were  not determined  at  the 
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reduction.  Associated  with  the  anemia  was  an  increase  in  blood 
sugar, as has been found by Hirsch.  There was also an increase in 
diastase as indicated in Table VII. 
TABLE IV. 
Effect of the Subcutaneous Injection of Adrenalin Chloride. 
Weight 1.8 kilos. 
Rabbit 4. 
Da 
July 26- 
Aug. 11. 
"  12. 
"  13. 
"  19. 
"  20. 
"  21. 
"  30. 
"  31. 
Sept.  1. 
~  2. 
Urine. 
Albumin.  Sugar. 
Negative.  Negative. 
Negative.  2.0 per cent. 
"  Negative. 
Negative.  1.8 per cent. 
Negative.  2.5 per cent. 
u  1.7  "  " 
"  Negative. 
Remarks. 
Normal amounts with 
maximal and mini- 
mal of six determi- 
nations. 
Adrenalin chloride, 2 
cc. of 1:1,000  so- 
lution  subcutane- 
ously. 
Adrenalin chloride, 2 
cc.  of  1:1,000 so- 
lution  subcutane- 
ously. 
Adrenalin chloride, 2 
cc.  of  1:1,000 so- 
htion  subcutane- 
ously. 
Nine  rabbits  were definitely asphyxiated either by smothering or 
by  placing  them  in  the  Benedict  animal  calorimeter  under  low 
oxygen  tension.  In  one  no  hyperglycemia  was  produced;  ill  six 
moderate hyperglycemia resulted  with  a  tendency to increase in the 
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TABLE  V. 
Effect of Puncture of the Floor of the Pourtk Ventricle. 
Weight 1 kilo. 
Rabbit 5. 
Date. 
1920 
ept. 14-24.. 
~ct. 4.. 
"  10... 
Hr. 
blood 
was 
drawll. 
11.45 
1.45 
1.45 
1.4~ 
Blood 
sugar 
per 
100 ec. 
mg. 
120 
129 
536 
90 
110 
Dias- 
tase 
per 
I00 cc. 
mg. 
7 
9 
8 
10 
6 
Urine. 
Albumin.  Sugar. 
Negative.  Negative. 
Negative.  0.5 per cent. 
•"  Negative. 
Remarks. 
Normal amounts with 
maximal and mini- 
real of three deter- 
minations. 
Bernard  puncture  of 
floor of fourth ven- 
tricle. 
Died. 
Weight 1 kilo. 
TABLE  VI. 
Effect of Diet.  Rabbit 6. 
Date. 
1920 
July 21. 
"  23 ....... 
"  26. 
"  30. 
Blood 
sugar 
per 
100 ce. 
mg. 
155 
140 
168 
137 
D iastase 
per 
100 cc. 
mg. 
8 
5 
4 
5 
Urine. 
Albumin.  Sugar. 
Negative.  Negative. 
Rema~s. 
After green vegetable die1 
for 5 days. 
After green vegetable die1 
for 7 days. 
After  carrots,  oats,  an£ 
water for 3 days. 
After  carrots,  oats,  anc 
water for 7 days. 
a  definite  increase  in  the  concentration  of  blood  diastase  was  pro- 
duced.  Table  VIII  is  the  protocol of one  rabbit. 
Total  excision of the pancreas was  successfully performed  in three 
dogs, one of which lived 36 hours, another about 48 hours, and a  third 
about  56 hours.  All showed hyperglycemia, glycosuria, and marked 357 
Urine.  Blood  Diastase 
Date.  sugar  per 
per  100 ce. 
100 c¢ 
1920  rag.  rag. 
3ct. 15-17.. 
91  2 
""  {.114  4 
"  26 .......  140  4 
"  27.  125  7 
"  28 .......  100  3 
Nov. 4 ........  97  4 
"  5.  119  3 
"  6.  115  3 
"  12.  123  3 
"  13 .......  117  7 
"  14 .......  121  4 
"  18 .......  148  15 
"  19 .......  144  16 
"  20 .......  158  15 
"  24 .......  205  10 
"  25 ......  205  15 
Albumin.  Sugar. 
i 
Negative.  Negative. 
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TABLE  VII. 
Effect of Repeated Bleeding.  Rabbit 7. 
Weight 0.75  kilo. 
Remarks. 
Normal  amounts  with 
maximal  and  minimal 
of three determinations. 
After 9  days intermission. 
After 7 days intermission. 
After 6  days intermission. 
Red blood cells 6,000,000; 
hemoglobin  (Sahli)  55 
per cent. 
After 4  days intermission. 
Mter 4  days intermission. 
Red blood ceils 5,360,000; 
hemoglobin  (Sahli)  55 
per cent. 
"  26 .......  163  13 
TABLE  VIII. 
Effect of Asphyxia.  Rabbit 8. 
Weight 1.2 kilos. 
Urine. 
Date.  Remarks. 
1921 
Jan. 20 ...... 
"  21 ...... 
"  22 : ..... 
Feb. 7 .... 
"  8 ....... 
Blood 
sugar 
per 
I00 cc. 
mg. 
122 
107 
81 
347 
Diastase 
per 
100 cc. 
mg. 
4 
7 
4 
19 
Albumin.  Sugar. 
Negative.  Negative. 
Negative.  1.4 per cent. 
Normal. 
Asphyxiated  in  Benedi, 
tank;  low  oxygen  ter 
sion for ½ hr. 358  EXPERIMENTAL  HYPERGLYCEMIA 
increase in  diastatic activity of the blood.  The dog illustrated in 
the protocol (Table IX)  was free from general infection, one other 
showed a  slight general fibrinous peritonitis,  and one showed gan- 
grene of the duodenum.  The  results,  however, were parallel in all 
three animals. 
Weight 11 kilos. 
TABLE  IX. 
Effect of Pancreatectomy.  Dog 1. 
Date. 
19Z0 
Nov. 18-22 .... 
"  23 ....... 
"  24... 
"  25... 
"  26... 
Hr. 
blood 
WaS 
~rawn. 
ll.OOI 
1.00 
9.00 
11.00 
11.00 
Urine. 
Albumin.  Sugar. 
Negative.  Negative. 
Negative.  2.3 per cent. 
"  4.0  "  " 
"  5.0  "  " 
Remarks. 
Normal amounts with 
maximal and mini- 
mal of three deter- 
minations. 
Complete pancreatec- 
tomy;  finished  11 
a.m. 
Blood at close of oper- 
ation. 
Blood  2  hrs.  after 
operation. 
Blood  10  hrs.  after 
operation. 
Blood  24  hrs.  after 
operation. 
Blood  48  hrs.  after 
operation. 
Animal found dead in 
cage. 
* This  high  figure  was  determined  by  identically  the  same  method  as  the 
others.  The other two animals showed maximum figures for blood sugar of 416 
and 540 rag., and maxima for diastatic activity of 53 and 31 mg. 
Two  dogs  were  completely anesthetized with  ether  for  I  hour. 
A slight increase in blood sugar and in diastatic activity of the blood 
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with control figures for diastatic activity of 3  to  13 mg. per 100 cc., 
the ether anesthesia was followed 10 hours later by a figure of 22 rag. 
That this is not constant will be seen by reference to the protocol of 
the animal in which enteroenterostomy was performed (Table XI). 
The other experiment with ether is shown in Table X. 
TABLE X. 
Effect of Ether Anesthesia.  Dog 2. 
Weight 10 kilos. 
Btood 
Date.  sugar 
per 
100 cc. 
19gO  mg. 
~105 
Nov.  7--9  ......  ~134 
"  16 .......  163 
240 
240 
"  17 .......  153 
"  18 .......  143 
137 
Dia; asel 
100  cc-- 
13  " 
14 
12 
18 
8 
5 
8 
Urine. 
Albumin.  Sugar. 
Negative.  Negative. 
No urine. 
Negative.  Negative. 
Remarks. 
Normal  amounts  with 
maximal  and  minimal 
of three determinations. 
Before anesthesia. 
Ether  "  9.30- 
10.30 a.m.  (1 hr.). 
Blood  2  hrs.  following 
anesthesia. 
Blood  10  hrs.  following 
anesthesia. 
Blood  24  hrs.  following 
anesthesia. 
Blood  36  hrs.  following 
anesthesia. 
Blood  48  hrs.  following 
anesthesia. 
A  dog was subjected  to  lateral  enteroenterostomy.  The  opera- 
tion  required  1  hour and was followed by an uneventful recovery. 
Table XI shows that there was a tendency to hyperglycemia but no 
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TABLE  XI. 
Effect of Enleroenterostomy Operation.  Dog 3. 
Weight 12 kilos, 
Date. 
Hr.  Blood  Dias- 
blood  sugar  tase 
was  per  per 
drawn.  100 cc.  100 cc. 
1920  a.ra.  rag.  trig. 
Dec.  14-16.  [  89  8 
[ 109  12 
"  20 .... 
12.00  222  7 
p.nt. 
2.00  161  $ 
12.00  115  13 
~.m. 
"  21 ........  12.00  119  5 
"  22... 
"  23... 
.~.mo 
12.00  136  4 
a.m, 
12.00  130  6 
12.00  114  12 
Urine. 
Albumin.  Sugar. 
Negative.  Negative. 
Negative.  Negative. 
Negative.  Negative. 
Remarks. 
Normal  amounts  wit 
maximal and minims 
of  three  determiw 
tions, 
Enteroenterostomy 
hr. duration). 
Blood immediately fo 
lowing operation. 
Blood  2  hrs.  following 
operation. 
Blood  12 hrs. following 
opexation. 
Blood 24 hrs.  followin~ 
operation. 
Blood 36 hrs. following 
operation. 
Blood 48 hrs. following 
operation. 
Blood 72 hrs.  following 
operation. 
IV. 
SUMMARY. 
Upon the subcutaneous injection of phlorhizin and uranyl nitrate, 
their  action  being  checked  by  the  production  of  glycosuria,  no 
constant  change  was  produced  in  the  concentration  of  the  blood 
diastase.  The  adrenalin  and  puncture  of  the  floor  of  the  fourth 
ventricle  both  produced  a  marked  transitory  hyperglycemia and 
glycosuria without altering the content of blood diastase.  On  the 
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glycemia, caused also a  decided increase in the concentration of the 
blood diastase. 
By  varying  the  diet  of normal rabbits  no material  change was 
produced in  the  amount  of  blood  diastase.  By  bleeding  normal 
rabbits periodically as carried out in the experiments, there was no 
effect upon the diastatic activity until definite hemoglobinemia was 
produced; then  there  was  a  tendency to  increase  in  the  diastatic 
content simultaneously with the rise in blood sugar. 
In order to determine the factors leading to  the increase in blood 
diastase  by  the injection of morphine, the  effect of asphyxia was 
noted.  In  the asphyxiated as well as in  the morphinized animals 
when marked hyperglycemia was produced there resulted a  decided 
increase  in  the  concentration of  the blood diastase.  We  have  no 
ground for an opinion as to whether or not morphine hyperglycemia 
is due to asphyxia.  All our morphinized animals showed respiratory 
depression and it appears at least possible that the increase in diastatic 
activity  may  have  something in  common with  that  of  asphyxia. 
Upon complete removal of the pancreas in dogs the hyperglycemia 
and glycosuria were progressive until death and were accompanied 
by a  definite decided increase in the diastatic activity of the Mood, 
the  rise occurring at  varying  intervals  following the  operation  in 
the different animals; but in no way was the increase in the diastase 
proportional to the amount of blood sugar. 
Except  for  a  slight  tendency  to  increase  12  hours following the 
anesthesia,  the  ether  anesthesia  administered for  1  hour produced 
no definite change in the diastatic content of the blood, even though 
a  slight  hyperglycemia  was  immediately  produced.  The  control 
operation performed consisted in an enteroenterostomy of  1 hour's 
duration, as a result of which the diastatic content was not changed 
from the normal.  The slight hyperglycemia produced was undoubt- 
edly the result of ether anesthesia. 
Watanabe points out the great variation in the diastatic activity 
of the blood of rabbits, which is also found in our experiments.  The 
same  applies  to  the  dog.  In  both  animals  the  normal diastatic 
activity is greater than that of man. 
If it prove true upon more extended study that human diabetes 
is associated with an increase in diastatic activity of the blood, as 362  EXPERIMENTAL HYPERGLYCEMIA 
is indicated by the studies of Myers and Killian and of DeNiord and 
Schreiner, it would seem that the experimental forms of this disease 
produced  by  pancreatectomy  and  perhaps  also  by  asphyxia  and 
morphine administration more nearly approximate the human disease 
than do other forms of experimental hyperglycemia.  It is suggested 
that when inferences are drawn from experimental studies of animals 
these similarities and dissimilarities should be taken into consideration. 
V. 
CONCLUSIONS. 
1.  The diastatic activity of the blood is not materially changed by 
the subcutaneous injection of phlorhizin, uranyl nitrate, or adrenalin. 
2.  The diastatic activity of the blood is not affected by puncture 
of the floor of the fourth ventricle. 
3.  The  diastatic  activity of  the  blood is  definitely increased by 
subcutaneous injections of morphia when a  marked hyperglycemia 
is produced.  The same phenomenon appears in asphyxia. 
4.  Complete pancreatectomy in dogs produces an increase in the 
diastatic activity of the blood. 
5.  The diastatic activity of the blood is not altered by the diet. 
6.  Ether  anesthesia,  alone,  produces  a  very  slight  tendency  to 
increase in the diastatic activity of the blood. 
7.  Repeated periodic small hemorrhages (4.5 cc.) produce no change 
in the diastatic activity of the blood until a  definite color anemia 
results, when a slight tendency toward increase occurs simultaneously 
with the rise in blood sugar. 
8.  The diastatic activity of the blood is not proportional  to the 
concentration of the sugar in the blood. 
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